We consider the application of the effective-medium approximation (EMA) to the muffin-tin model of a liquid metal. The spherical symmetry of the average liquid is used to reduce the momentum (k )-dependent self-consistency requirements of the theory to a form in which they involve one-dimensional rather than three-dimensional integrations. We also show that, within the EMA, a closed expression for the integrated density of states can be derived, and that this expression provides a useful check on the convergence of the selfconsistent equations. The theory is applied to liquid Cu. The self-consistent equations converge without difHculty and the resulting electronic spectrum is in substantial agreement with recent photoemission data. Our results are compared with an alternate approach to the muffin-tin EMA suggested by Asano and Yonezawa. The two approaches yield similar densities of states but markedly different behavior for the special functions.
I. INTRODUCTION
In random substitutional alloys it is well established that the coherent-potential approximation (CPA) provides a satisfactory mean-field theory of the electronic structure of strong scattering systems. ' Of the various extensions of the CPA to the liquid-metal problem, it is generally agreed that the most promising is loth s efkctive-medium approximation (EMA) . While 
where We will show that, by introducing somewhat larger matrices, the EMA equations can be written in a form that requires integration over just the scalar variable k = -
. ' The essential point in the reduction is to note that the isotropic character of the average liquid implies that the k dependence of the renormalized matrices BLL (k ) and TLL (k ) is no more complicated than that of the simpler object BLL (k). Recalling Eq. (2.4b) we write
where Bl (R) = -4m@i' 'hl (aR). Using the identities 
Eq. (2.11) can formally be inverted as
Similarly, Eq. (2.13) can be rewritten as where hi(k, k, ) =ii I R'dR ji«R)h(R)ji«iR) .
(2. 14)
The summations in Eqs. (2.11) and (2.13) can be understood in terms of conventional matrix operations. For example, introducing the superindices 1, = l 8 l~, and 1, " = l" I3 l3 and defining 
Second, by using the Lloyd equation In Fig. 1 Fig. 2 In Fig. 3(a) we see that the EMA density of states is in substantial agreement with the photoemission data on molten Cu at 1087'C. ' ' [We show both the photoemitted energy distribution curve (EDC) and the derived optical density of states (ODS). ] In Fig. 3(b) , the EDC for an annealed Cu crystal' (727'C) is compared with the calculated density of states for crystalline Cu. The three curves in Fig.   3 (a) all show an asymmetric d-band peak with a width of roughly 0.35 Ry and a we11-defined upper edge.
It should be noted that the present comparison suffers from the usual limitations due to matrix element, correlation, and other effects neglected in the theory. In particular the differences between the theoretical and experimental curves in the lowenergy region of Fig. 3 (a) (i.e., between 0.2 and 0.4
Ry) are probably due, in large part, to the aforementioned shortcomings since similar difFerences are also seen in Fig. 3(b) .
The EMA density of states shown in Fig. 3(a) is quite similar to that obtained in the I = 2 calculation shown in Fig. 1 above. This agreement is not surprising since the s and p phase shifts are weak and slowly varying throughout the resonance region.
The increased structure in Fig. 3 (-1976 Fig. 3(a) , the curves were placed on a common energy axis by aligning the upper d-band edges. The ODS was normalized to the EMA curve by requiring the same integrated weight between E = 0.2 and E = 0.7.
The EDC was then normalized by matching its peak height at the upper d-band edge to that of the ODS. In Fig. 3(b) , the EDC was normalized by scaling its peak height at the upper d-band edge to that of the EDC shown in (a). The crystal Cu density of states shown in Fig. 3(b) is also based on the potential described in Ref. 12.
See Fig. 1 of the first paper cited in Ref. 21.
